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Lithology Fossil locality Plant Fossils

System
Series
Stages
Sample No.|
Thick(m)
Scale
Color

1. Podozamites sp.

2. Sphenobaiera sp. cf. S. grandis
‘ 3. Neocalamites sp.

s ¢ | | 1M 4 Nitssonia bozorga

Rl 5. Nilssonia rigida

6. Carpolithes sp.

7. Phlebopteris angustiloba

8. Phlebopteris sp. cf. P. formasa
9. Podozamites distans

10. Ixostrobus sp.

11. Pachypteris lanceolata

12. Cladophiebis denticulata

Bajocian-Bathonian

13. Nilssonia sp. cf. N. orientalis
14, Eboracia lobifolia

15. Klukia exilis

16. Nilssonia sp. cf. N. feriziensis
17. Spiropteris sp.

18. Weltrichia sp.

Jurassic
Middle Jurassic
Hojedk

( L] Plant macrofossils

- Coal layers
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[: Sandstone
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vyl vyl vy Jewd sass alowl Takhtjan(2013) , Taylor, Taylor and Krings (2009)
Class Equisetopsida Takhtajan ex Nemejc 1963 [24]
Order Equisetales Trevisan 1976 [25]
Family Equisetaceae Richard ex De Candolle 1805 [26]
Genus Neocalamites Halle 1908, emend. Harris 1961 [27]
Neocalamites sp.
(Fig. 5. A)
Ol o7 gl 5 Sl ol £ Jsb 5 e e O (550 @ Bl ool ond lai bl 5l ot L e g
3)5 9 é—»‘a})—‘ Slows w‘ )...A‘S..'Lw \ o)f OL».A alold 9 .)9.«.4(5;7 ool m)f )LP JS‘J} a8l S99y u...u‘ lo
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K o 5 ail> o 50 oty ohiai 05l Jsb atile (6,500 pae laele 51 lsi oo 5 el [t s
ois el Jdody 0uls cwyp Aiged j0 aS S oolasul K= 5, 5l olows | b S8, 5,8 5 b Sz slasw)
s Ao BB (glaisS g b cnlio
Wloas Lais adle 4 e o g ol bawgio Sod Lais b g diges V olasd 1 lmd digos
Class Filicopsida Bower, 1899 [28]
Order Filicales Bower, 1899 [28]
Family Matoniaceae Presl, 1847 [29]
Genus Phlebopteris Brongniart, 1836 [30]
Phlebopteris angustiloba (Presl, 1838) Hirmer and Horhammer, 1936 [31], [32]
(Fig. 5. B, C, Fig. 7. A)
1838 Gutbiera angustiloba Presl, p. 116, pl. 33 figs. 13a—e. [31]
1997 Phlebopteris angustiloba (Presl) Hirmer and Horhammer; Popa, Fig. 13. [31]
2002 Phlebopteris angustiloba (Presl) Hirmer dnd Horhammer; Van Konijnenburg-van Cittert,
p. 115, 119. [33]
2014 Phlebopteris angustiloba (Presl in von Sternberg); Barbacka, Pacyna, Feldman-
Olszewska, Ziaja and Bodor, pl. 3, Fig. 1. [34]

2019 Phlebopteris angustiloba (Presl in von Sternberg); Barbacka, Kustatscher and Bodor, Figs
4f, 49, 5a, 5b. [35]
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col 0a 3,1;5 Barbacka et al. (2019) 4 Taylor et al. (2009) dlwsas () Slyg; — 2Yb wlJ
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Phlebopteris sp. cf. P. formosa (Givulescu and Popa); Schwitzer & Kirchner, 1998 [7]
(Fig. 5. D, E, F, Fig. 7. B)
1998 Phlebopteris formosa; Givulescu and Popa, pl. 7, Figs. 1-4; pl. 8, Fig. 1; Text-figs. 5a—c.
[37]
2009 Phlebopteris formosa (Givulescu and Popa 1998); Verlagsbuchhandlung, pl. 7, Figs. 1-4;
pl. 8, Fig. 1. [38]
2014a Phlebopteris formosa (Givulescu and Popa); Schwitzer and Kirchner, 1998; Ameri
Dastanpour, Khalilizadeh and Zamani, Figs. 10a-c. [7], [14], [15]
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Family Schizaeaceae Kaulfuss 1827
Genus Klukia Raciborski 1890 emend. Harris 1961[41]
Klukia exilis (Phillips 1829) Raciborski 1890 emend. Harris 1961[40], [41]
(Fig. 5. G, H, Fig. 7. C)
1829 Pecopteris exilis Phillips, p. 148, pl. 8, fig. 16. [42]
1890 Klukia exilis (Phillips) Racioborski, p. 6[40]
1894 Klukia exilis (Phillips); Raciborski, p. 165, pl. 7, Figs. 13, 14, pl. 8, Figs. 1-3, 9b. 9, Figs.
1, 2, pl. 26, Fig. 6. [43]
1977 Klukia exilis (Phillips); Fakhr, pp. 54-55, pl. 11, Figs. 1-3. [44]
2006 Klukia exilis (Phillips) Raciborski; Vaez-Javadi and Mirzaei-Ataabadi, p. 73-75, Figs. 3J-
L, 9A, D. [13]
2010 Klukia exilis (Phillips) Raciborski; Saadat-Nejad, Ghaderi and Naeemi Ghasabian, p. 181-
182, PI. 1, Figs. 5-7. [45]

2012 Klukia exilis (Phillips) Raciborski; Popa, Javidan and Falahatgar, p. 36, Fig. 3. [46]
2018 Klukia sp. cf. exilis Raciborski; Vaez-Javadi, p. 305, PI. 2, Fig C. [47]
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Family Osmundaceae Bercht & Presl, 1820 [49]

Genus Cladophlebis Brongniart, 1849 [50]

Cladophlebis denticulata Brongniart 1828 emend. Fontaine, 1889 [51]

(Fig. 5. 1, Fig. 7. D)

1828 Pecopteris denticulata Brongniart, p. 57. [51]

1894 Cladophlebis denticulata (Brongniart); Raciborski; p. 224, pl. 22, fi gs 3, 4. [52]

2004 Cladophlebis denticulata Brongniart emend. Fontaine, Harris; Rees and Cleal; p. 26, pl. 6,

fig. 4, pl. 7, figs 1, 2, text-fi g. 3D. [53]
2008 Cladophlebis denticulate (Brongniart); Barbacka and Bodor; pl. 2, fi gs. 5-9. [54]
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Family Dicksoniaceae Bower, 1908 [57]
Genus Eboracia Thomas, 1911[58]
Eboracia lobifolia (Phillips) Thomas, 1911 emend. Harris, 1961 [59]
(Fig. 5. J, Fig. 7. E)
Eboracia Lobifolia (Phillips 1829) Thomas 1911 [58]
1829 Neuropteris lobifolia; Phillips, p. 148, pl. 8, fig. 13. [42]
2009 Eboracia lobifolia (Phillips) Thomas; Schweitzer, Kirchner and Van Konijnenburg-van
Cittert, p. 88, pl. 44, figs 1-4; pl. 45, figs 1-2; pl. 46, fig. 1; pl. 47, figs 1-3; text-fig. 39. [11]
2016 Eboracia sp. cf. E. lobifolia (Phillips) Thomas, 1911 emend. Harris, 1961; Scanu,
Kustatscher, Pittau and Van Konijnenburg-van Cittert; p. 6, pl. 1, fig 7. [60]
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Order incertae sedis
Family incertae sedis
Morphogenus Spiropteris Schimper [62]
Type species. Spiropteris miltonii (Brongniart) Schimper, 1869 [62]
Spiropteris sp.
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(Fig. 5. K, L)
2011 Spiropteris sp.; Bomfleur, Serbet, Taylor and Thomas; p. 192, fig. 5i. [63]
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Class Pteridospermopsida Oliver and Scott, 1904 [100]
Order Corystospermales Petriella, 1981 [101]
Family Corystospermaceae Thomas, 1932 [102]
Genus Pachypteris Brongniart, 1828 [103]
Pachypteris lanceolata Brongniart, 1828 [103]
(Fig. 5. M, Fig. 8. C)
1828 Pachypteris lanceolata Brongniart, p. 167, pl. 45, Fig. 1. [103]
1836 Pachypteris lanceolata Brongniart; Goeppert, p. 179, pl. 1, Fig. 4. [104]
1913 Pachypteris lanceolata Brongniart; Halle, p. 39. [105]
1914 Pachypteris lanceolata Brongniart; Antevs, p. 62, pl. 1, Fig. 1. [106]
2010 Pachypteris lanceolata Brongniart; Barbacka, Jadwiga and Wcislo-luraniec, pl. 2, Figs
8-13; pl. 3, Fig. 1. [107]
2016 Pachypteris sp.; Barbacka, Pacyna, Pienkowski and Ziaja, pl. 3, Fig. 8. [108]
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Class Cycadopsida Barnard & Long 1975 [84]
Order Cycadales Engler 1892 [85]
Family Cycadaceae Persoon 1807 [86]

Genus Nilssonia Brongniart 1825 [87]
Genus Nilssonia Brongniart, 1826 [88]
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Nilssonia sp. cf. N. feriziensis Fakhr, 1977 [42]
(Fig. 6. A, Fig. 7. F)
1977 Nilssonia feriziensis Fakhr; p. 91; pl. 28, figs. 3-5. pl. 4, fig. 4. [42]
2000 Nilssonia feriziensis Fakhr; Schweitzer, Kirchner and Van Konijnenburg-van Citteret, p.
35, pl. 9, fig. 3; pl. 10, fig. 1; text-fig. 10 (fold-out 3). [10]
2006 Nilssonia feriziensis Fakhr; Vaez-Javadi and Mirzaei-Ataabadi, p. 79, fig. 12F. [13]
2015 Nilssonia feriziensis Fakhr; VVaez-Javadi and Allameh, p. 37, pl. 2, Figs. 1, 2; p. 38, pl. 3,
Figs. 5, 6. [70]

29 b g0 la Join cunliie (e FIA Sle Cond (sl g e (8L VIV Jsb L (S 0 5y im0 gd
Y L 9 oy awlS LQJ}.»..; LSL“QH LU)JJ Jg.o...) 555.‘ Cowwdy Lol ‘JJ)|JJ L».e‘) U’““"‘)S‘ 02clB Cound B LQJB...U

ol Jgim ;2 30 S5 ) A g slawd 4y (s3l90 g ool S 5 ) ooy o o oo

ot pae g B leiSs Loyi oye b s sla sy Nilssonia feriziensis &s5 aseis sla Shg 5l s
Col 008 53 4z 33 80V 390 ety 5l e, Busly 5 el (el & JLai] Joxe) sasls it o Sud
ook dilaie 51 (V410) aodle 5 solyz Lacly dlwsay [V o] cnl gl cprmgil als aiges cnl [V -]
LVl coloas 3158

Lis gy 5y ol $BCend 5 drs oo b Sod Lo b 5oSie 4555 5l oo F olow a4 i Jowd digos
el odls Culo d3 ‘_gLé_)' Y @Ls}s S dwlo sloasy 3l oauid

Nilssonia rigida Schweitzer, Kirchner and van Konijnenburg-van Cittert, 2000 [10]

(Fig. 6. B, Fig. 7. G)

2000 Nilssonia rigida; Schweitzer, Kirchner and van Konijnenburg-van Cittert, pl. 10, fig. 2, pl.

11, fig. 1. [10]

2015 Nilssonia rigida Schweitzer, Kirchner and van Konijnenburg-van Cittert; Vaez-Javadi and

Allameh; pl. 2, figs. 4, 5. [70]
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Nilssonia bozorga Barnard and Miller, 1976 [89]

(Fig. 6. C, Fig. 7. H)

1976 Nilssonia bozorga Barnard and Miller, pp. 82-83, pl. 11, figs. 1-5, text-fig. 19A-1. [89]

2000 Nilssonia bozorga Barnard and Miller; Schweitzer, Kirchner and Van Konijnenburg-Van

Cittert, p. 26, pl. 6, figs. 1, 2, text-fig. 5a-c, 6. [10]

2014 Nilssonia bozorga; Barnard and Miller; VVaez-Javadi, p. 131, pl. VII, Fig. 1, text-fig. 2: 5.

[69]

2015 Nilssonia sp. cf. N. bozorga; Barnard and Miller; Vaez-Javadi and Allameh, p. 29, pl. 3,

Fig. 1. [68]

2018 Nilssonia sp. cf. N. bozorga; Barnard and Miller; Ameri, pl. 1a, b. [90]
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Nilssonia sp. cf. N. orientalis Heer, 1878 [92]
(Fig. 6. D, Fig. 8. A)
1878 Nilssonia orientalis Heer, p. 18; pl.4, Figs. 5-9. [92]
1912 Nilssonia orientalis Heer; Seward, p. 30; pl. 3, Fig. 46. [93]
1977 Nilssonia orientalis Heer; Fakhr, p. 92; pl. 27, Figs. 1-3. [42]
1976 Nilssonia bargibidi Barnard and Miller, p. 69; pl. 8, Figs. 1-4; Text Fig. 14A-G. [89]
2014 Nilssonia orientalis Heer; Ameri, Dastanpour, Khailizade and Zamani, Figs. 4a-c. [14]
2016 Nilssonia sp. cf. N. orientalis Heer; Kustatscher, pl. 2, fig. 1. [94]
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Order Bennettitales Engler, 1892 [95]
Family Williamsoniaceae Carruthers, 1870 [96]

Genus Weltrichia Braun emend. Harris, 1969 [97]
Weltrichia sp.

(Fig. 6. E, Fig. 8. B)
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Class Pinopsida Meyen 1984 [64]
Order Ginkgoales Engler 1897 [77]
Family Ginkgoaceae Engler 1897 [77]
Genus Ginkgoites Seward 1900 [78]
Genus Sphenobaiera Florin, 1936 [79]
Sphenobaiera sp. cf. S. grandis Kilpper, 1971 [80]
(Figs.6.F, 8. G)

1971 Sphenobaiera grandis Kilpper, B 133, p. 95, t. 25, f. 7, text-fig. 9. [80]
1995 Sphenobaiera grandis Kilpper; Schweitzer and Kirchner, pl. 9, fig. 1. [5]
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Order Pinales Meyen 1984 [64]

Genus Podozamites Braun, 1843 [65]

Podozamites distans (Presl 1838) Braun 1843, emend. Barnard 1967 [66]

(Fig. 6. G, Fig. 8. F)

1838 Zamites distans Presl in Sternberg, p. 196, pl. 4, fig. 1. [67]

1843 Podozamites distans (Presl) Braun, p. 33, 36. [65]

1977 Podozamites distans (Presl); Corsin and Stampfli, p. 536, pl. 1, fig. 2. [68]

1977 Podozamites distans (Presl); Fakhr, p. 141, pl. 48, figs. 1, 2. [44]

1996 Podozamites distans (Presl); Schweitzer and Kirchner, pp. 88-91, pl. 1, figs. 1-5, text-fig.

2a-f. [6]

2014 Podozamites distans (Presl); Vaez-Javadi, p. 99, pl. XIIl, fig 2, 5. [69]

2015 Podozamites distans (Presl); Vaez-Javadi and Allameh, pl. 4, fig. 3. [70]

2016 Podozamites distans (Presl); Vaez-Javadi and Namjoo, P.223, figure 13, fig. 1. [71]

2018 Podozamites distans (Presl); Vaez-Javadi, p. 306, pl. 3, fig. D. [47]

2018 Podozamites distans (Presl); Vaez-Javadi and Abbasi, pl. 1, fig. 5. [48]

Shls 5 Conl onis Lais wig b by 5 (ool) Slacand a5 el Join S @Bly ;3 0nh (g iged iimogd
N Sl Gad S Ll gl oo ol Bib g 5l eaniS can Sy SO Cul bawgie  Sul Laa>
P el ilpe Sy Bl 95 g e 0 S oS b oad 3,5 slel g oS slao,US sl S ]
oSl 10 sga Jsbay 5y Lag VY g0 50 Jlade opl a5 e e 1) 3gu> Sy ag Ceand o Ligy
el yta ko BIN S yns Slaisl ey Sy Job (S 35 poite abaili S 8 (Sad g @3ly ,0) Wb oe asl]
g AuS cod adad 1) il a5 o ls ool (g5lge S5, sae VA dgu ol 10 = Jsdsd e [ sdgd Job cos

g oo go S Sgh s
Podozamites distans s Ll «sloyw (£ 0 o35 POdOZaMItes Lanceolatus 4iss ;o b Jon JSb i
Podozamites Ll ool Sl s ,o PodOzamites distans jo 5, isw op5ite Sl 0oiS aw
Jsb Cans .l 26,950 S o slyls Podozamites distans 4isS .ol o] sloacld e ,o Lanceolatus
alols .ol Podozamites Lanceolatus &5 ,o cows ol 5l 505 Podozamites distans ,s .5, 5,6/ 5y
5 7L olscas Podozamites > ool 5 i Podozamites distans &s5 o il Bb G 0 S,
o LT3l o) G-, sleatzys 5) Podozamites distans &s5 o [VY] Alwsay Siug)sre il sy
oS 5 wil an (oS caskis wlas b 1, Podozamites i [VY] cul oas 8yme LT 51 (Cpiilin
Seidy g oad g,y S poacld jlas g3lae ool Glo S 15 0alds pez caeld S L wiyls J1 8 Lglise &gy a5
oS L Podozamites ;1 oanses sla JSis Sewlygy bilsl 5 b slesl yo LVe] 8,5 e wain, o
2815 Seomsly 5 o 5 50 51 538 5 1y 3B 508 i bl s Lo (350 Gloe (sla 28 50 s
oo Saslygs Jsbo 50 ez dlaie [VF] conl 48,5 )15 Slse 5 o Dt b o Sl 51 an Lol ean
Bl Db 4wl S slal 5 Slygy 2l 5o Bblie (B 3 (SAESES Gl g oad SaS loig) iy Hsbas


http://dx.doi.org/10.52547/gnf.6.2.265
https://gnf.khu.ac.ir/article-1-2737-en.html

[ Downloaded from gnf.khu.ac.ir on 2024-05-10 ]

[ DOI: 10.52547/gnf.6.2.265 |

o3ls> e pole WA i) g 5l ¥ 3)led o al> VA
(o35 oSS psle @ ,29)

I e 0dilo BL gl o oyl a5 ol> S (6w adlain g Jlod Caowdy Podozamites b yiwS 35 0 g S|
039 3390 Hllbog e 31 Sugioie loy 4o iz (ol [VY]cw ous e iz ol el 5l e el 00,
e Sy S S ) slaws Vol sols o LSt i 1) b ygulinls sldé ) ot (i Sl S 5 Cand]
Ly lewl sns SO e il ooae Ve

5l bl 5 (b Llasl g lo,S S s ddlate 5 Sl Sewljs5-00u5, o L Podozamites distans
ob aslhis 5o Sac ..»)L..u )| @av-\y) d)ALC 31......454; 9 [V?] Cosl 00l u‘)‘)f o)...c 9 o))‘.log QL""""’ asle ))...”
IVE] el ons (5155 50 Lo, Sisa
@ aio 35 golaws il 18 hugle U g Sablais L K0 jglxe ;o Joim g0l dlows 1 ghuwd digod
WHW g (Soblaas a5 e &g ,8

Incerta sedis

Genus Ixostrobus Raciburski, 1892 [109]
Ixostrobus sp.

(Fig. 6. H, Fig. 8. D)
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Incertae sedis
Genus Carpolithes Brongniart, 1822 [115]
Carpolithes sp. sensu Scanu, Kustatscher, Pittau and Van Konijnenburg-van Cittert, 2016 [94]
2016 Carpolithes sp.; Kustatscher, Scanu, Kvacek and Van Konijnenburg-van Cittert, p. 145,

T. 1. [94]
(Fig. 6. 1, J, Fig. 8. E)
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Figure 5. A) Neocalamites sp. #Kh.S.FU.21, B, C) Phlebopteris angustiloba, #Kh.S.FU.1¢ D, E,
F) Phlebopteris sp. cf. P. formosa, #Kh.S.FU.25¢ G, H) Klukia exilis, #Kh.S.FU.32, 1)
Cladophlebis denticulata, #Kh.S.FU.50¢ J) Eboracia lobifolia, #Kh.S.FU.56, K, L) Spiropteris
sp.#Kh.S.FU.57¢« M) Pachypteris lanceolata, #Kh.S.FU.50.


http://dx.doi.org/10.52547/gnf.6.2.265
https://gnf.khu.ac.ir/article-1-2737-en.html

[ Downloaded from gnf.khu.ac.ir on 2024-05-10 ]

[ DOI: 10.52547/gnf.6.2.265 ]

yay (65550 I olosS Sl o0 plpms puliiaioz (B 50 iy 0 (Slso 5 0 Sl 5 Sz sl (aLS (slo oty SLe

P A , ' o o o .
Figure 6. A) Nilssonia sp. cf. N. feriziensis, #Kh.S.FU.44. B) Nilssonia rigida, #Kh.S.FU.29, C)
Nilssonia bozorga, #Kh.S.FU.24, D) Nilssonia sp. cf. N. orientalis, #Kh.S.FU.35, E) Weltrichia sp.,
#Kh.S.FU.67¢ F) Sphenobaiera sp. cf. S. grandis, #Kh.S.FU.14, G) Podozamites distans,
#Kh.S.FU.38, H) Pachypteris lanceolata, #Kh.S.FU.50, J, I) Carpolithes sp., #Kh.S.FU.33.
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Figure 7. A) Phlebopteris angustiloba, #Kh.S.FU.1< B) Phlebopteris sp. cf. P. formosa,
#Kh.S.FU.25¢ C) Klukia exilis, #Kh.S.FU.32, D) Cladophlebis denticulata, #Kh.S.FU.50¢ E)
Eboracia lobifolia, #Kh.S.FU.56, F) Nilssonia sp. cf. N. feriziensis, #Kh.S.FU.44, G) Nilssonia
rigida, #Kh.S.FU.29, H) Nilssonia bozorga, #Kh.S.FU.24.
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